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EDITORIAL 


Although it has taken a little over a year, we now have over 100 
members (102 to be exact) of which 17 are second members of a 
family. 

In setting a fee of $2-00 for the first year we had anticipated 
a membership of about 150 , however even though we have fallen 
short of our target, we are still financial, thanks to the 
assistance given in the printing of our first Bulletin, and should 
be able to cover the cost of the next issue . 

As far as content is concerned we have been promised articles by 
several professionals. This will eventually allow us to build 
up a reserve of material for publication, a must if the Editor is 
to stay sane. Nevertheless we will always need the "In the News" 
items, the "Questions and Answers" and short articles of topical 
interest from members. 

It has been very gratifying to receive favourable comment from 
many of our friends to whom complimentary copies of our first 
Bulletin were sent. One of the few criticisms, has been that 
there was not enough Australian content, a point we are fully 
aware of, but which can only be overcome if members and friends 
supply the information we request above. 

In the next issue we will include a questionnaire to find out 
your views on a possible constitution and formal election or 
appointment of office bearers and representatives. Because of 
the enormous geographical area we are trying to cover with our 
Association we have deliberately delayed making any firm 
decisions in this matter until we are reasonably established 
on a National basis. 

Finally may I repeat what was said in the January issue. "We 
need as many members as possible, provided of course they are 
genuinely interested in fossil collecting and the study of 
palaeontology. All we ask is that you tell your friends about 
the Association". 


Frank Holmes 
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COLLECT THAT SPECIMEN! - COLLECT THAT INFORMATION! 

by our Queensland Rep. Ian Sobbe. 

How many of us have collected or swapped a specimen without 
obtaining all the relevant and necessary details to go with it. 
Without this information the specimen loses most or all of its 
scientific value and becomes a mere collectable curiosity. 

What information should we collect? This varies a little with 
the type of specimen and locality of origin, but generally should 
include at least the following detail. 

Location : The best locality data is a map grid reference, 

especially if a 1:50,000 scale map of the area is available. This 
will allow the spot to be relocated despite changes in ground 
relief aid features. In addition note if in a quarry or road 
cutting etc., and mark the distance from two permanent landmarks 
using a cross reference system. Be careful not to cross 
reference to non-permanent objects, as these can disappear in 
a very short space of time. Note the depth at which the 
particular specimen occurred. If this is difficult, note 
proximity to any other easily identified layers. If specimen's 
are in loose material such as mine dumps etc. try and establish 
the original source of the material. For example rock on top 
of a mine dump could be assumed, until proved otherwise, to 
have been amongst the last material removed from the mine, a 
possible help to zonal identification. The origin of material 
used in road making can often be traced by enquiring from local 
authorities etc. Its always possible nobody has recorded 
fossils at the original source. Photographs too can be of 
great help if cross referenced with your specimen number etc. 

Date and Collector : This is not as important as locality, 

but is often sought after by museums and should be recorded. 

After all we might someday collect a new species that will 
hopefully be placed in a museum collection, and displayed for 
everyone to see. 

Co-Existing Specimens : It is important to record or cross 

reference to other specimens collected at the same site. By 
doing this, researchers can gain an impression of the types of 
populations that existed in an area at a particular time. 

Also by studying the fossil populations at various depths, 
scientists can gain an impression of how populations changed 
over the years. Cont'd 
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COLLECT THAT SPECIMEN (cont'd) 


Recording Data ; It is very important not to trust our memory, 
however good, as it will eventually fail us. We must therefore 
make a written record of all our specimens. This needs to be 
twofold in type - 

(a) In the field: In the field all specimens should be wrapped 
separately. (I find old plastic bags are good for this - 
they separate specimens and also have the advantage of 
keeping together portions of specimens broken in transit, 
thus permitting reconstruction.) Each specimen should 
have a label placed in with it, listing as much of the 
above data as is possible. 


(b) In the collection: When the specimens are brought home 

and put in our collections, a more permanent record needs 
to be made. Firstly we should mark the specimen with 
some sort of number as dictated by our cataloguing system. 
This is usually done by placing a spot of white paint on 
an inconspicuous part of the specimen - generally the 
back. Then the assigned number is printed on the white 
spot in indian ink and covered in lacquer to protect it. 
Now all that remains is to cross reference the specimen 
in our card index, catalogue book or whatever system we 
use. The information on the card will normally include 
the specimen number and all information that was 
collected in the field as well as any new data that 
might be discovered about the specimen, e.g. 
scientific name, geological age, etc. 


With all this information recorded, our collections will 
assist our fellow members in identifying many of their 
specimens as well as helping to fulfill the needs of 
scientists today and in years to come. 


As we all know visual comparison of specimens is made very 
difficult with the poor public displays at some Australian 
Museums. 


IN THE NEWS 


: Many a moist eye among Victorian fossil collectors as the 
Melbourne and Metropolitan Board of Works started pumping Yarra 
River water into the recently completed Sugarloaf Dam at Christmas 
Hills some 35 kms. E.N.E. of Melbourne. 
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Over the last few months the Board have been extremely co¬ 
operative in allowing groups of collectors entry to an area of the 
dam site to search for specimens of the large Siluro/Devonian 
trilobite Odontochile 

The really lucky ones have also come up with specimens of star¬ 
fish and in at least one case crinoids complete with stem, dorsal 
cup and arms. 

If and when we can get details of the various species found, we 
will include the information in this Bulletin. It's not often we 
are fortunate enough to have access to such large excavation work 
in fossil bearing strata and it would be a pity if all the details 
are not published, especially as the site will soon be lost for 
ever under the rising water level. 


: Our congratulations to Ian Sobbe, our Queensland representative, 
winning the "Champion Exhibit" award at the 13th Warwick Rock 
Swap held over the Easter weekend. 

Ian's winning entry was a lower jaw bone of Diprotodon optatum 
from Redystone Creek, Glen Innes, N.S.W. 


: David Hansch, doing a little digging in the Hamilton area of 
Victoria, has unearthed a wee sperm whale tooth weighing all of 
1.38 km. (3 lbs.) and measuring 19 cms. (7i") long. 


: Most of you will have read in other publications of the formation 
of "The Fossil Club of New South Wales" at a meeting at The 
Australian Museum, Sydney, on 13th March, 1980. 

From the first Newsletter it is obvious that a great deal of 
work must have gone into the formation of the Club under the 
guidance of the Gem and Lapidary Council of New South Wales. 

We wish the new Club every success and hope in the very near 
future to make contact with the Committee to see how best we can 
co-operate to advance the standing of amateur palaeontologists 
throughout Australasia. 

Members interested in the activities of the club should write to: 

The Secretary, 

The Fossil Club of N.S.W., 

C/- P.0. Box 143, 

LINDFIELD. N.S.W. 2070 
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P.C.A.A. GOES INTERNATIONAL I 

The January 1980 issue of the West German Mineralien 
Magazin carries a column headed "Eine gute Adresse auf dem 
5 Kontinent" followed by a brief description of our 
Association's formation and aims and the Provisional 
Secretary's name, address and telephone number. 

As most of you can guess the information was taken from 
the July 1979 issue of the Australian Gems and Craft 
Magazine (Now Australian Gem and Treasure Hunter). 

The result of this unsolicited advertisement - a flood 
(seven to date) of letters from West Germany and Holland 
requesting information on Australian fossils and offering 
material for swapping. 

Unfortunately the first letter from an organization called 
NAOM (Naturwissenschaftliche Arbeitsgemeinschaft Obertshausen- 
Mosbach) was in German which sent the Editor into a fit. 

Anyway Steve Eckardt one of our members came to the rescue 
with a translation of the letter which we publish below. 

Obertshausen 21st January, 1980. 

Dear Mr. Holmes, 

A short reference in the Mineral Magazine pertaining to your 
association prompted me to contact you on behalf of the NAOM 
(study group for Natural Sciences). 

The NAOM is a group of amateur palaeontologists whose main 
interest is the Tertiary of the MainzBasin and we work in 
close co-operation with the local Universities and Museums. 

1 include a few publications concerning the work of the NAOM. 

I would be very pleased to hear your ideas about co-operation 
and exchange of information or any help we could give you. 

We would be only too happy to assist in any way possible. 

Yours faithfully, 
Heinz Eikamp. 

From this and other letters it is interesting to note that 
our European friends tend to specialize in a particular 
group of fossils from a given geological period. 
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If any of you have good quality material for swapping or can 
put these people in touch with other amateurs or professionals 
who could be interested, I'm sure it would be greatly appreciated. 

Heinz Eikamp (N.A.O.M.) 

Bruder Grimm Str. 13, 

D-6053 Obertshausen (Hessen) 

West Germany. 

Mr. Eikamp has been studying a vertebrate and insect fauna 
from a lower Miocene assemblage found in a Quarry. It consists 
mainly of fish, bird, rare mammal and insect - larva remains 
from a tidal environment. He offers via NAOM exchange of 
information and publications as well as fossils and would like 
to contact groups of collectors, institutes (Universities) and 
museums. 

Helmut Krock 
Oynhausen 14, 

D-3207 Harsum 
West Germany. 

Mr. Krock collects only Tertiary gastropods and is particularly 
interested in Australian specimens comparable with the Middle 
Miocene (German) Reinbek-Stufe, Twistringer Schichten deposits. 

As well as exchanging material Mr. Krock would like as much 
information as possible about localities, geographical data and 
stage etc. 

Otto Jonas, 

Hans-Sachs Str. 8, 

D-4354 Datteln, 

West Germany. 

Mr Jonas wants to exchange Jurassic, Cretaceus and Tertiary 
German and French echinoids and other invertebrate marine fossils 
for good quality Australian fossil echinoids. 

Bernhard Kunze, 

Kastanienweg 26, 

D-5047 Wesseling, 

West Germany. 

Interested in swapping or buying good quality fossils. 

(Would like to correspond in German.) Uont'd 
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F.C.A.A. GOES INTERNATIONAL : (Cont'd) 


Mr. M. Langeveld, 
Orchideeen Str. 4, 
6026 VD Maarheeze, 
Holland. 


Wishes to exchange fossil echinoids of good quality and requests 
as much technical information as possible with specimens. Has 
good contacts with Belgium, German, French and other Dutch 
echinoid collectors. 

Anton Breisenberger Jun. , 

2564 Weissenbach, 

Fursherstrabe 25, 

Osterreich (Austria). 

Would like to exchange Tertiary Austrian fossil gastropods, 
echinoids etc. for Australian fossils. Requests details of 
localities and technical information. 


FINANCES 


Income and Expenditure to the 15th June, 1980 (excluding costs 
associated with Bulletin No. 2) was as follows 


Income 


Stamps and cash $ 21.02 
Subscriptions $174-00 
Donations $ 5-60 
Advertising $ 4-00 


$ 204-62 

$ 78.20 


Balance in hand $126-42 


Expenditure 

Postage (incl.Bulletin 

No.1) $51-25 

Printing (incl.Bulletin 

layout costs) $16.86 

Stationery $10.09 


$ 78.20 


As mentioned previously The Nunawading and District Lapidary 
Club printed the first Bulletin free of charge. 

The anticipated cost of Bulletin No. 2 including postage 
is about $76.00 which will leave us approximately $ 50.00 
towards the cost of Bulletin No. 3 and. sundry expenses. 
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QUESTION TIME 

1. THE LOVENIA QUESTION - forbesi or woods! 

In Bulletin No. 1 January, 1980 Page 9 we posed the question 
"Is there a difference between the Tertiary Echinoids Lovenia 
forbesi and Lovenia Woodsi?" 

Well David Aslin our South Australian representative has 
painstakingly researched the matter and submits the following 
information 

The genus Lovenia was first described in 1847 with the genotype 
being Lovenia hystrix. In Australia there are to be found 
two fossil members of this genus, namely 

LOVENIA WOODSI (ETHERIDGE) 1875 

LOVENIA FORBESI (WOODS AND DUNCAN) 1862 

At various stages these two fossils have also been included in 
the genus Hemipatangus and Spatangus. 

The query as to whether there was one species or two stemmed 
from the fact that in 1864 Duncans' description of forbesi 
was accompanied by a drawing of woodsi. How the error came 
about we may never know, but it certainly led to much 
confusion. 

In order to clear this matter up I have referred to Etheridge's 
1875 paper which is accompanied by diagrams of both forbesi 
and woodsi and to recent work on Lovenias by J.P.Scibiorski. 

Basically it can be said that forbesi is generally larger, 
relatively longer and flatter and has more ambulacral pore- 
pairs and dorsal primary tubercles than woodsi. 

Specifically the differences are as follows 

(l) TUBERCLES: There are fewer primary tubercles in woodsi 
(11—14) than forbesi (13—18). In forbesi these tubercles 
extend posteriorly of the apical system whereas in 
woodsi they do not. This observation will immediately 
differentiate the two species as can be seen in the 
*■ diagram. 


Cont'd 
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THE LOVENIA QUESTION (Cont'd) 


(2) TEST : The forbesi test has a kite shaped outline as 
its point of maximum width is in the anterior half of 
the test; woodsi on the other hand is widest at about 
the midlength and has a quadrangular outline. 

(3) PROFILE OF TEST: The forbesi test is generally lower 
and more wedge shaped whereas the woodsi test tends to 
be higher and more inflated, with a rather blunt 
anterior end. In woodsi the highest point of the test 

is generally at or very near the subcentral apical system 
but in forbesi this point is always just posteriorly to 
the apical system. 

(4) WIDTH OF TEST: In woodsi width is usually 957> of test 
length whereas in forbesi it is 907.. As this is an 
average only, care should be exercised in using these 
figures as applying to all specimens. 

(5) ANTERIOR GROOVE: In woodsi this is deeper (relative to 
test length) narrower and longer than in forbesi and 
starts nearly at the apical system. In forbesi it 
commences about halfway between the apical system and 
the ambitus. 

(6) PETALS: Forbesi petals are more funnelshaped than those 
in woodsi. In addition the posterior set of petals in 
woodsi is comparatively shorter than forbesi. 


These then are the main differences between Lovenia forbesi 
and Lovenia woodsi. 


Both species are found in the Murray Cliffs of South Australia 
but only woodsi appears to have extended very far eastwards 
into Victoria. Of the Victorian specimens I have so far seen, 
all seem to be Lovenia woodsi. I would certainly be 
interested to hear of any occurrences of forbesi in Victoria. 

DEFINITIONS : 

"Apical System" Small plates (ocular-s and genitals) terminating 
the ambulacra (plates with pores) and 
interambulacra (plates) at the apex of the test. 

"Petals" The part of an ambulacrum (plate with pores) 

shaped like a petal, lying adjacent to the 
apical system in irregular echinoids with 
respiratory tube feet. 
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"Test" 

"Anterior Groove" 



LOVENIA WOODS I 


LOVENIA FORBESI 


Both specimens are 


The entire echinoid skeleton. 

A groove or channel that leads anteriorly 
down to the mouth. 



Generally as illustrated by R. Etheridge Jun. 
in 1875 as Hemipatagus woodsii (Quart. Journ. 
Geol. Soc.) 

1. Dorsal view 2. Ventral view 

3. Sideview 4. Anal view 

Drawn from specimen from Bow Hill, South 
Australia. Side view only illustrated by 
R. Etheridge Jun. 1875. 

5. Dorsal view 6. Ventral view 

7. Side view 8. Anal view 

drawn natural size. Cont'd 
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REFERENCES: 


DUNCAN 1864: Hemipatagus forbesi 
Annals Nat. Hist. 


ETHERIDGE, R. 1875: Australian Tertiary Echinoderms 
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University of Adelaide B. Sc. Honors Paper. 

TENISON WOODS, J.E. 1862: Spatangus forbesi. 

Geol. Observ. South Australian p. 75. 

David Aslin. (May 4th, 1980) 


2. THE TETRAGRAPTUS SEERA QUESTION 

Another question we asked in our first Bulletin related to 
the identification of two species of Tetragraptus, namely 
serra and bryonides. 

Dr. Noel Schleiger has kindly sent us his views on the matter 
which we publish below. 


"When the four stipes are splayed out in the one direction 
the Tetragraptid is T.serra. However, when the four stipes 
radiate outwards like Tetragraptus quadribranchiatus, the 
form is then T.bryonoides. Ruedemann (1947: 649) says that 
T. bryonoides = T. serra. My own experience suggests that 
they are a product of current deposition on the same 
Tetragraptus species . 



T.bryonoides 


T.serra 









THE FOSSIL COLLECTOR 


June 1980 
Page 13 


If this is so, then it poses some interested speculation 
of the life configuration of this form. Could it be that 
it hung in the water with gas filling the large stipes 
about the thecae to assist buoyancy and its configuration 
was to form a paraboloid or hyperboloid of revolution? 

My idea of this form is to focus 
the light from above at the sicula 
(the focus) to regulate the 
1 1 A , h<)h[ rays individual thecae to open and feed; 

or close if there was no light or 
the water was turbid with mud 
particles. In that configuration 
the Tetragraptus was T.serra. When 
it became limp at death with 
currents raking the sea floor on 
which it came to rest it would still 
be T.serra but with no currents it 
could have the attitude of T.serra 
or T.bryonoides, depending on its 
flexibility and direction of striking the muddy bottom." 

Dr. Schleiger states that these comments on T.serra are his 
own and entirely speculatory. He goes on to say that he 
soon hopes to publish his views in detail when he has 
complete analysis of fragments from the Bendigonian Zone 4 
sediments south of Fryerstown. 

3. BRAZILIAN FOSSIL FISH 

Over the last few years numerous specimens of fossil fish 
from Brazil have been on sale in Australia generally without 
any information as to the age, description or general locality 
from whence they came. 

If anyone can help supply any of this information please send 
it to the Editor as I'm sure many of our members would like 
to know the answer. 

4. ISOGRAPTUS 

One of the more common graptolite forms found in Victoria is 
the genus Isograptus. Over the years many good specimens from 
the Bullengarook Slate Quarry near Gisborne have been swapped 
with collectors around Australia. It was only recently that 
it came to our attention that some collectors were confused by 

Cont'd 
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4. ISOGRAPTUS (Cont'd) 

the use of two different names to describe one species, namely, 
caduceus and victoriae. The reason for the two names is that 
Harris (1935) subdivided the Castlemainian and Yapeenian 
Stages of the Ordovician using the progressive development 
of Isograptus caduceus, however. Cooper (1971* 1973) assigned 
to Isograptus victoriae most of the Victorian subspecies 
previously referred to as 1. caduceus. In this case the 
latter name (victoriae) being a new species takes preference. 

The Castlemainian stage is characterized by the abundance of 
1. victoriae and the scarcity of other species, the prediminant 
subspecies of each zone being as follows 


(a) Isograptus 

victoriae 

lunatus - 

Castlemainian Cal Zone 

(b) 

tf 

victoriae- 

tl 

Ca2 " 

(c) 

M 

maximus 

) " 

Ca3 " 

(d) 

V 

maximodivergens) 


Variants of 1. 
Zone. 

victoriae 

continue on 

into the 

Yapeenian Yal 



(Reference: Geological Society of Australia Special 
Publication No. 5* Geology of Victoria, Edited by 
J.G.Douglas and J.A.Ferguson). 

THE AGE OF FOSSILS 

How old is it? The inevitable question asked of all fossil 
collectors at one time or another. 

Most of us will probably have to admit that we only know the age 
of a specimen because we read it in a book or saw it on a label 
in some museum or other, however, we should at least be aware of 
the means and techniques used in dating rocks and their 
associated fossils. 





THE FOSSIL COLLECTOR 


June 1980 
Page 1 5 


To understand the meaning of a given age we should know firstly 
the age of the earth, to put things into perspective, and 
secondly an outline of evolution and relative geological time to 
see how a particular fossil fits into the pattern of past life. 

The history of mans' efforts to find the age of the earth is in 
itself a fascinating study which is still continuing, although 
modern radiometric dating techniques and the conquest of the moon 
have established what is considered today a reasonably accurate 
age of about 4.6 billion years. 

Probably the earliest estimates based on myth and tradition were 
those of the ancient Persians and Egyptians who believed man, and 
presumably the world, had existed for about 12000 years. On the 
other hand the Chaldees of Mesopotamia believed man had been on 
earth for 473,000 years, but that the earth itself was more than 
two million years old. The most remarkable belief, bearing in 
mind what we know today, was the Hindu figure of 4.32 billion 
years, although this assumed that only one half of the world's 
age had elapsed at the time. 

In the western world early attempts to give an age to the earth 
were based on literal acceptance of biblical writings which 
resulted in a figure of about 6,000 years. From the late 18th 
century up to the time of the discovery of Radioactivity by 
Becquerel in 1896 and the subsequent experimentation in the 
dating of minerals by Boltwood and Rutherford, various attempts 
were made to establish geological time based on such things as 
deposition, salinity, and heat loss from the earth (Kelvin). 

They are important in understanding the problems faced by the 
evolutionists such as Darwin, as various estimates of the age of 
the earth (less than 100 million years) seemed to allow 
insufficient time for gradual evolution of the kind of life that 
’’nhabits our planet. 

Kelvin's estimates of the age of the sun and the heat loss from 
the earth, from which he deduced the time that the earth could 
have been habitable (stated as between 20 and 40 million in 
1897), appeared to be based on precise physical measurement and 
seemed irrefutable,unti1 the discovery of radioactivity and the 
realization that the sun has maintained a nearly constant 
energy output since its formation and not a diminishing output 
due to a constant and irreversible loss of heat energy by 
radiation. 


Before we discuss the various forms of radiometric dating we must 
take a brief look at relative geological time and the history of 
stratigraphie. Cont'd 
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THE AGE OF FOSSILS (Cont'd) 

Back in 1669 Nicholaus Steno made the first clear statement that 
layered (stratified) rocks show sequential changes. This 
"discovery", known as the Principal of Superposition, is the basis 
of all sedimentary geology. Steno also realized that strata are 
always deposited horizontally, or nearly so, although they may 
often be found dipping quite steeply (Principal of Original 
Horizontality). 


Lehmann(l756), Arduino (1760) and Peter Pallas (1777) all worked 
on categorising rocks into three divisions, Primary, Secondary and 
Tertiary, thus providing a basic framework for stratigraphic 
thinking and time relationships between strata. 


Unfortunately up until the early part of the 19th Century it was 
generally considered that all rocks of a division must be of a 
similar age and that junctions between divisions were caused by 
major catastrophies. Gradually queries were raised about the 
differences within a formation and the lack of apparent 
connection between one area and another. 

This realization that stratification sequences differ 
significantly among widespread localities eventually lead to the 
development of "modern" theories of geological succession. 
Probably the most important factor in this change in thinking 
was James Hutton's concept of gradual change known as 
Uniformitarianism ("The present is the key to the past"). 

However it was not until William Smith (1769-1839) discovered 
that each successive sedimentary unit contained its own specific 
assemblage of fossils and this could be used to relate units in 
widely separated areas, did "dating",or rather the determination 
of the age relationships between one strata and another,become 
fully accepted. This discovery known as "The Law of Faunal 
Succession" allowed the development and documentation of the 
geological system of periods we use today. 

At the same time Georges Cuvier (1769-1832) a French zoologist 
worked out stratigraphic sequences of terrestial vertebrate and 
marine invertebrates in the Tertiary of the Paris Basin. By 
discovering fossil vertebrates that have no known living counter¬ 
parts today, he showed at least that organic extinction was a 
reality. Unfortunately the incomplete record represented by the 
Paris Basin and the lack of gradational forms led to the 
hypothosis that worldwide catastrophies destroyed all prevailing 
life at a particular time which were then followed by NEW 
faunal creation. Not surprisingly the biblical story of the 
flood was taken to be the last catastrophy of all. 
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The geologic systems (major stratigraphic units such as the 
Cambrian etc.) which we use today were not the work of one man 
but of numerous geologists working independently, mainly during 
the first half of the nineteenth century. 

As you will see by the following dates, the documentation and 
naming of the various systems (periods) was quite random as far 
as time sequences are concerned. 

Cambrian (-6) together with the Silurian (S) was named after 
ancient Welsh tribes by Sedgwick and Murchison in 1835, 
however it was not until 1879 when Lapworth named the Ordovician 
(0) that the disputed interval between the systems studied by 
Sedgwick and Murchison was settled. The boundaries of 
Lapworth 1 s Ordovician were established purely on paleontological 
investigation. 

Devonian (D) was the name given by Sedgwick and Murchison in 
1840 for the sequence discovered in Devon between the Silurian 
and Carboniferous. Carboniferous (C) meaning coal bearing was 
named by Conybeare and Phillips in 1822. The American 
equivalents Mississippian (Lower C) and Pennsylvanian (Upper C) 
were named respectively by Alexander Winchell and Henry Shaler 
Williams. 

In 1841 Murchison named the Permian (P) after the Province of 
Perm in Russia. 

The name Triassic (R) was given by Alberti in 1834 to sequences 
of rocks with a striking three fold division as found in 
Southern Germany. 

Another German, Humbolt gave the name Jurassic (J) to the strata 
of the Jura Mountains in northern Switzerland (1795) but at the 
time he did not consider it as a system. Buch redefined the 
"formation" as a true system in 1839. 

Cretaceous (K) the latin word for chalk was used to describe the 
strata encircling the Paris Basin by d'Halloy in 1882. 

The Tertiary (T) is the term used by Arduino in 1760 to describe 
one of the three original divisions of rocks. The Eocene, 

Miocene and Pliocene were named by Lyell in 1833, the Oligocene 
by von Beyrich, 1854,and Paleocene by Schimper, 1874. 

The Quaternary (Desnoyers 1829) was later sub-divided by Lyell 
into Pleistone (Glacial age) in 1839 and Recent (post glacial) 
in 1833. 

To complete the picture Phillips in 1841 named the Paleozoic 
(Ancient), Mesozoic (Middle) and Cainozoic (Recent) which 
subdivides the periods into three Eras based on the major 
changes in life which occurred at the end of the Permian and 
Cretaceous. Cont'd 
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GEOLOGICAL TIME SCALE 


ERA 

SYSTEM 

(Period) 

DURATION 
(Millions 
of years) 

YEARS AGO 
(Beginning) 

SYMBOL 


QUARTERNARY 

Recent 

Pleistocene 

10,000 years 

2 

2 

Q 

Qr 

Qp 

CEN0Z0IC 

TERTIARY 

Pliocene 

Miocene 

Oligocene 

Eiocene 

Paleocene 

3 

18 

15 

16 

11 

5 

23 

38 

54 

65 

T 

Tp 

Tm 

To 

Te 

Tpa 

O 

CRETACEOUS 

71 

136 

K 

i—i 

o 

CS3 

o 

JURASSIC 

54 

190 

J 

w 

TRIASSIC 

35 

225 

T? 


PERMIAN 

55 

280 

P 


CARBONIFEROUS 

65 

345 

C 

o 

M 

§ 

DEVONIAN 

50 

395 

D 

SILURIAN 

35 

430 

S 


ORDOVICIAN 

70 

500 

0 


CAMBRIAN 

70 

570 

-e 

PRE-CAMBRIAN 

4050 

4600 

pc 


Absolute ages given are approximate only and subject to constant 
revision. 
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Once the various systems had been described and related one to 
another, scientists had a series of geologic time units, each one 
younger than the one below and older than the one above. 

The rocks formed during such a specified interval of time are called 
time-stratigraphic units, such units being independent of rock type 
or thickness. 

The actual time span of each period as mentioned earlier, was pure 
speculation before the advent of Radiometric dating, in fact even 
today the age of the boundaries between periods is being re-calculated 
as dating techniques improve. 

This of course is one of the reasons our textbooks vary so much in 
giving set periods of time. For instance the generally accepted 
age for the beginning of the Cambrian is now given as 570 million 
years. A few years back it was considered to be 600 million. 

Naturally the systems (periods) are themselves divided into Series 
(Lower, Middle, Upper), the Series into Stages such as our 
Lansfieldian, Bendigonian, etc. stages of the Ordovician, and the 
Stages into time-stratigraphic zones, the latter often being named 
by the predominant fossil found in the unit, for example Tetragraptus 
approximatus zone (La3) of the Lansfieldian Stage of the Lower 
Ordovician. 

One of the biggest problems faced in describing and dating the 
various systems has always been to define exact boundaries. Many 
of the original boundaries were chosen at unconformities in a 
specific region, however, later discoveries in other areas often 
showed complete sequences, thus creating the problem of where to 
place the "missing" strata - with underlying or overlying sequences. 

To overcome this problem general guidelines are set down concerning 
the placement of critical boundaries. These involve selection of 
sections with as continuous as possible sedimentation, no marked 
lithological changes, unbroken evolutionary lineages in several 
different fossil groups and finally to define only the lower boundary. 

Biostratigraphy, the dating and correlating of rocks by means of 
fossils, provides the most accurate means of determining relative 
geological ages. It requires not only a knowledge and acceptance 
of organic evolutionary change but a realisation that environmental 
influences also play an important part in the overall evolutionary 
pattern. 


Cont 1 d 



June 1980 
Page 20 

THE AGE OF FOSSILS 


THE FOSSIL COLLECTOR 

(cont'd) 


Luckily for us, some distinctive species of fossils are very 
abundant and widely distributed geographically yet because of rapid 
evolutionary change were narrowly limited in time. 

These fossils, for example certain Ordovician graptolites, are 
known as index fossils and are valuable "aids" in correlation 
provided stratigraphic occurrences have been accurately recorded 
within formations. There is however, no way of checking that the 
stratigraphic range in one area is exactly identical to another 
purely by the presence of an index fossil, so there use in modem 
paleontologic correlations is declining. 

Finally, we come to the various forms of radiometric dating, generally 
our only way of establishing actual ages as opposed to relative 

ages. 

In 1902 Rutherford and Soddy postulated the change of radioactive 
elements into other elements during the emission of radioactive 
rays. This led to the first experimental dating of rocks by 
Rutherford in 1906 and Boltwood in 1907- Using rough early estimates 
of decay rates for Uranium - Lead, Boltwood arrived at ages not far 
removed from current accepted figures e.g. Devonian 370 and 
Silurian or Ordovician 430 million years. 

Briefly radiometric dating is based on the rate of radioactive decay 
in elements such as uranium, potassium and rubidium. 

During decay, one kind of atom known as the parent, changes into 
another kind of atom known as the daughter. Each kind of atom is 
distinguished from another by the number of protons and neutrons 
in its nucleus. 


The number of protons determines the element and the number of 
protons and neutrons the mass. The proton and mass numbers together 
specify a single particular kind of atom called a nuclide. 

The two nuclides (isotopes) or uranium, uranium - 235 and uranium - 
238 , both have the same number of protons ( 92 ) but because they 
have different numbers of neutrons, have different masses. 

Each radioactive nuclide has its own mode and rate of decay which 
is a constant unchanging property. Once the nuclide is incorporated 
in a mineral or rock when it crystallizes, the rate of decay is 
controlled only by time. Radioactive decay is at a geometric rate 
unlike the linear rate of sand passing through an hour glass, the 
rate being described by its half life - the time for half the parent 
atoms to decay. It can vary between one nuclide and another from 
microseconds to trillions of years. 
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While radiometric dating depends on physical laws, there are 
certain aspects which can cause errors. Firstly two 
assumptions have to be made before one can accept this method 
of dating:- 

(a) That the system reimains closed, i.e. no parent or 
daughter atoms can leak from rock in its natural state. 

(b) No daughter atoms are present when the rock was formed, 
or if there were their presence can be detected. 

Luckily there are ways of estimating any original 
daughter atoms in a specimen. 

The two major causes of error are partial loss of radiogenic 
daughter atoms and errors in laboratory analysis. 

Naturally several specimens must be analysed before a date 
for a particular rock sequence is given. This date would 
be written for example as 350 + 10 million years, the plus 
or minus figure being the scatter of dates from the tests 
due to minor measurement errors and variations in specimens. 

The more advanced our measurement techniques become, the 
greater the accuracy of the result, provided the necessary 
assumptions are correct. Remember the problems caused by 
Kelvin's theory of the age of the suin and the heat loss 
from the earth. 


The chief methods of radiometric dating with their half life 
(in brackets), common dating applications and range of ages 
for which they can be used, are given in the following table:- 


Parent atom 


Daughter atom 


Common dating 
applications 


URANIUM 238 
(4510 million) 

LEAD 206 

Igneous,metamorphic 
rocks (zincon, 
uraninite,pitch 
blende). 100 million 
to 4000 million 

URANIUM 235 
(713 million) 

LEAD 202 

Igneous,me tamorphic 
rocks as above 

POTASSIUM 40 
(1300 million) 

ARGON 40 

Igneous, metamorphic 
rocks and some 
sedimentary (micas, 
potash feldspar, 
hornblende). 100,000 
to 12 million 


Cont'd 
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Parent Atom 

Daughter Atom 

Common dating 
application 

RUBIDIUM 89 
(47000 million) 

STRONTIUM 87 

Generally as above 
including amphiboles 
and olivine. 100 
million to 4000 
million 

CARBON 14 

5730 years 

NITROGEN 14 

Plant and animal 
remains (bones). 

500 to 45000 * 


Potassium - Argon is best suited for dating younger rocks provided 
they have never been deeply buried, as igneous and metamorphic 
rocks do not retain all their argon gas until they have cooled to 
approximately 200t>C. 

Before we mention some lesser known dating techniques we must 
consider one of the problems that has recently come to light in 
relation to Carbon 14 dating. 

The assumption for Carbon 14 dating to be accurate is that the 
rate of C14 production in the upper atmosphere is constant or 
nearly so and the rate of absorbtion into living tissue rapid 
relative to the rate of decay. 

However, the above assumption is now queried as it has been found 
that the suns activity varies levels of Cl4 in the upper 
atmosphere. These levels increase when calm periods occur with 
no sun-spots. 

Errors have been noted in dating objects such as Egyptian cloth 
for which there is a known date. 


Another form of dating, tree ring counting (DENDROCHRONOLOGY) 
has established an exact time scale from 1 to 8252 thousand 
years and it is the method that has been used to check the 
accuracy of Cl4 dating, and to produce a "deviation" chart. 

Beyond 8252 years ago the amount of error must still be 
estimated on what we know of the suns activity today. 

Catbon dating unlike the other methods listed above is not 
determined by a parent daughter ratio but by the ratio of 
Carbon 14 to all other carbon (stable) in the specimen. 

Measurement of the Carbon 14 isotopes used to reply on 
counting minute emissions of radioactivity by an instrument 
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something like an extremely sensitive Geiger Counter, 
however this was very slow and tedious (one count could take 
weeks) and required large specimens (20-100 grammes). Now 
the ratio between Cl4 and C12 can be measured by using a 
Van de Graaff particle accelerator, a process which requires 
only minute sized specimens and a few minutes. In addition 
it is proving more accurate and may enable useful dating to 
span back as far as 100,000 years.* 

Finally we list below some of the more recent methods that 
have been developed to date various materials, some of 
which can assist the paleontologist:- 


Method Dating Application 


Aspartic acid racemization 
To determine the ratio of D/L amino 
acids (Original D & L ratio changes 
gradually to equalize). 

Measurement of thermoluminescence 
to detect radioactivity. (Buried 
objects absorb radiation which can 
be measured). 


Bones. 

200 to 1 million 


Pottery, fossil bones, 
teeth, young volcanic ash. 
1 - 11000 years 


Fission track counting to determine 
original quantity of uranium. 
(Etching "glass" to show scars 
(fission tracks) left by decaying 
uranium, then counting by use of 
microscope for comparison with 
uranium remaining). 


Some glass objects, natural 
glasses, silicate 
containing igneous rock. 

30 to 1000 million 


Chlorine 36 measured similar to Groundwater in old mines 

Carbon 14. (Produced by cosmic rays and wells, glacial ice. 
striking the atmosphere and settling 

in rain). n.a. to 2.7 million 


No doubt in years to come other methods will be discovered to 
provide greater accuracy in dating rocks and fossils, however, 
we must always keep an open mind - someone may prove the 
assumptions wrong and upset the generally accepted age of the 
earth and its various evolutionary stages. After all in 1917 
Barrill put the age of the earth at approx. 1.4 billion and 
Holmes in 1947 3 billion, compared with[the current estimate of 
4.6 billion. 


Cont'd 
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BOOK REVIEWS 


THE ELEMENT OF PALAEONTOLOGY by Rhona M. Black 

Published by Cambridge University Press. 1970 
Recommended Retail Price : Approx. $18.50 

An introductory textbook on vertebrate, invertebrate and plant 
fossils particularly suitable for the amateur or student who 
wishes to know something of the biological aspects of 
palaeontology without trying to fight through the complexities 
of advanced textbooks. 


The numerous line drawings and photographs more than adequately 
illustrate the simply written text. As well as diagrams 
showing the morphology of most of the common classes of 
invertebrates, there are at the end of each chapter easy to 
follow definitions of the technical terms used - something 
which is so often lacking in this type of book. 

The chapter on plants, although not very long, gives a good 
introduction to this somewhat neglected aspect of past 
life. 

This book together with "Fossils for Amateurs" reviewed 
in our last Bulletin should form the basis of the library 
of any dedicated collector. 

FOSSILS OF QUEENSLAND 

This is a series of nine booklets plus bibliography covering the 
various groupings of fossils found in Queensland. In order of 
publication they are Carboniferous, Triassic, Jurassic, Devonian, 
Cretaceous, Ordovician and Silurian, Cainozoic, Cambrian and 
Permian. The booklets are edited by D. Hill, G. Playford and 
J.T.Wood and published by the Queensland Palaeontographical Society. 
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They consist of a series of photographs of the major fossils to 
be found in Queensland. Accompanying each photograph is information 
listing scientific name, location, age, size (magnification or 
reduction factor) as well as identifying features of the specimen. 

The photographs are generally detailed enough to allow identification 
of specimens by comparison along with reference to information 
provided. The major exception to this would be for vertebrate 
fossils where comparison with other specimens is generally required 
for exacting identification. 

These booklets would be a most valuable addition to the library of 
any collector of fossils and in particular those collecting 
Queensland fossils. For instance the booklet on Cambrian fossils 
contains 9 plates of trilobite photos covering 61 different 
species. 

Copies are available from:- 
Dr. J. S. Jell, 

Department of Geology and Mineralogy, 

University of Queensland, 

ST. LUCIA. 

Queensland. 4067 . Australia. 

Single booklet ($2-00 each) postage and handling 50 cents 
within Australia and $1-00 overseas. 

Set of 9 + bibliography ($16-00) postage and handling 
$1-00 within Australia and $1-20 overseas. 


EVOLUTION AND PLANTS OF THE PAST by Harlan P. Banks 

Published by The Macmillan Press Ltd. 1972 (U.K.) 

Recommended Retail Price - $ NOT KNOWN 

One of the few books that gives a comprehensive survey of the 
earliest evidence of plant life on earth, the plant conquest 
of the land, the development of the pine cone and finally the 
evolution of the Angiosperms. In fact this book gives an 
almost complete picture of plant evolution as found in the 
fossil record. We use the word "almost" being one-eyed Aussies 
who naturally feel that our own Baragwanathia flora should have 
received more than a single line entry, still to be fair, 
most of the new evidence of its importance has come to light 
since this book was published. 
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Evolution and Plants of the Past ^Cont d) 

The large number of drawings, tables and microscope photos make 
this an invaluable reference book for the amateur as well as 
the professional, interested in paleobotany. 

Perhaps the best feature is the excellent Summary and Suggestions 
for Further Reading at the end of each Chapter. 

ALCHERINGA 

The Journal of the Association of Australasian Palaeontologists 
of the Geological Society of Australia Incorporated is available 
for an annual subscription of $20 (Australian) from the 
Geological Society of Australia Incorporated, Challis House, 
Martin Place, Sydney, N.S.W. 2000. Australia. 

A reduced rate of $15 per annum applies to members of the above 
Association and Society. 

It is a Scientific Journal covering all aspects of 
palaeontology and its ramifications into the earth and biological 
sciences. 
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